Regional cerebral changes and functional connectivity during the observation of negative emotional stimuli in subjects with post-traumatic stress disorder.
Patients with post-traumatic stress disorder (PTSD) exhibit exaggerated brain responses to emotionally negative stimuli. Identifying the neural correlates of emotion regulation in these subjects is important for elucidating the neural circuitry involved in emotional dysfunction. The aim of this study was to investigate the functional connectivity between the areas activated during emotional processing of negative stimuli in a sample of individuals affected by PTSD compared to a group of healthy subjects. Ten subjects with PTSD (who survived the L'Aquila 2009 earthquake) and ten healthy controls underwent fMRI during which the participants observed 80 images: 40 pictures with negative emotional valence and 40 neutral (scrambled) stimuli. A higher activation was found in the left posterior (LP) insula for PTSD group and in the ventromedial prefrontal cortex (vmPFC) for the healthy group. Two sets of Granger causality modeling analyses were performed to examine the directed influence from LP-insula and vmPFC to other brain regions. Activity in the vmPFC in the healthy group while observing negative stimuli predicted activity in several subcortical regions and insula, while in the PTSD group the LP-insula exerted a positive directed influence on several cortical regions. The hyperactivation in PTSD subjects of subcortical areas such as the insula would underlie the emotional, social, and relational difficulties of PTSD patients.